Introduction: Our objective was to determine the compliance of observational studies in plastic surgery with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement checklist. Methods: All cohort, cross-sectional, and case-control studies published in five major plastic surgery journals in 2013 were assessed for their compliance with the STROBE statement. Results: One hundred thirty-six studies were identified initially and 94 met the inclusion criteria. The average STROBE score was 12.4 (range, 2-20.1) with a standard deviation of 3.36. The most frequent reporting deficiencies were not reporting the study design in the title and abstract 30% compliance; describing the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection (24%); describing efforts to address sources of bias (20%); reporting numbers of individuals at each stage of the study (20%); and discussing limitations (40%). Conclusions: The reporting quality of observational studies in Plastic Surgery needs improvement. We suggest ways this could be improved including better education, awareness among all stakeholders, and hardwiring compliance through electronic journal submission systems. awareness among all stakeholders and hardwiring compliance into electronic journal submission systems.
W e have recently examined and described the shortfall in methodological and reporting quality of randomized controlled trials (RCT) in Plastic Surgery. 1, 2 However, most studies within the plastic surgery literature are observational by design such as cohort or casecontrol studies. Although high-quality RCTs provide evidence with the least amount of bias, observational studies still have an important role in the literature. They are useful for assessing new techniques early in their development, for studying rare conditions or where it is not practical to do an RCT such as emergencies. Randomized controlled trials are also very expensive and resource intense, requiring a team with the necessary infrastructure and skills to see it through.
The reporting of any study should be complete, clear, and transparent. This is important for subsequent evidence synthesis and to ensure that all facets of the work are available for interpretation. Our work looking at the reporting quality of RCTs in Surgery and Plastic Surgery in particular has shown significant deficiencies. Of 57 RCTs identified from 2009 to 2011, the median CONSORT score was 11.5 of 23 mandatory items. 2 The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement was published in 2007 and aimed to improve the reporting quality of observational studies. 3 It was developed through a Delphi Consensus Exercise by a multidisciplinary group of editors, statisticians, methodologists, and clinicians from Europe and North America. It consists of a 22-point checklist of items considered as mandatory for inclusion when reporting such observational studies. Our objective was to determine the compliance of observational studies in plastic surgery with the STROBE statement.
METHODS

Search Methods
Two researchers (S.Y.L. and K.J.L.J.) independently conducted a search of 5 major plastic surgery journals: Plastic and Reconstructive Surgery, Journal of Plastic Reconstructive and Aesthetic Surgery, Annals of Plastic Surgery, Aesthetic Surgery Journal, and European Journal of Plastic Surgery. Although this does not represent the entirety of Plastic Surgery publications, these journals are long established and represent a significant output for the field. The search was restricted to the year 2013 and to cohort, cross-sectional, and case-control study designs (which the STROBE criteria are specifically aimed at). Articles not meeting these criteria were excluded, which included pilot studies, review articles, articles related to surgical topics but assessment method or technique were not surgical, financial studies, studies about the patient satisfaction, radiological studies, psychological studies, trend studies, and studies about training ( Fig. 1 ). To conduct the search, the abstracting databases MEDLINE and EMBASE were used, the search strategy is shown in Tables 1 and 2.
Scoring
Once selected, articles were scored independently against the 22 items of the STROBE checklist by two researchers (S.Y.L. and K. J.L.J.). The resulting score out of 22 was termed the "STROBE Score." Items were scored only when all the information detailed for the item was reported in the article, reflecting the latest STORBE 2007 statement. This means that we accepted any efforts that fulfilled the required information in the item. For item 16, for example, although it suggests 95% confidence interval as an example of cofounder-adjusted estimate, we are aware that some studies are not appropriately analyzed with confidence intervals and odds ratios; hence, we gave marks if the clear use of estimates or adjustment of confounders were described.
For the items with subparts, we scored fractional points, depending on the number of subitems met. For example, if an article thoroughly described the statistical analysis and fulfilled the required information in item 12 but only failed to perform subgroup analysis (item 12b), a mark of 4/5 would be awarded. If an item was not applicable, the item was removed from the denominator. If there was disagreement between the two scorers, the matter was forwarded to another member of the team (A.J.F.) who made the final decision. A Cohen κ statistic was calculated using Microsoft Excel 2011 (Microsoft, Redmond, Va).
RESULTS
The MEDLINE and EMBASE search identified an initial set of 136 articles, of which 94 were then selected after abstract assessment, which excluded pilot studies (two articles), review articles (two articles), l i m i t5t oy r = "2013" (1630) 7
Cohort studies/(141,762) 8
Cross-sectional studies/(145,810) 9
Case-control studies/(159,313) 10 7 or 8 or 9 (425,093) 11 6 and 10 (133) and the articles that did not meet the inclusion criteria (38 articles) ( Fig. 1) . A total of 1164 points were scored, arbitration occurred with respect to 14 articles for inclusion and 57 marking points across 43 articles. The Cohen κ statistic was 0.39, indicating moderate agreement between markers. 4 After discussion between the 2 scorers, no disagreements remained. The average STROBE score was 12.4 (56%; range, 2-20.1) of 22 items with a standard deviation of 3.36. The compliance with the items in the STROBE statement is shown in Table 3 and displayed in Figure 2 .
Compliance between individual items showed high variability (Fig. 2) . It was poorest for items relating to the loss of follow-up (item 12d, 0%) and the number of participants with missing data (item 14b, 1%), and was highest for scientific background and explanation of rationale (item 2, 99%) and reporting the outcomes of the data (item 15, 98%).
Limiting these results to the five most concerning items is shown in Table 4 .
DISCUSSION
Our study found that no observational studies in 2013 met all criteria laid out in the STROBE 2007 statement, with a relatively low mean score of 12.4 of 22. The mean adherence of all items was 56%; only five items (1b, 2, 4, 15, and 20) had a compliance above 90%, whereas 14 items (including subitems) showed an adherence of less than 25%. In particular, items relating to the description of potential bias (item 9, 20% and item 19, 40%). It seems surprising that so few studies addressed bias issues, because this is a critical component to scientific publications and nearly all journals require a disclosure statement before publication. However, it should be noted that marks were given only if the article reported their efforts to address potential source of bias or discussed their limitation. Therefore, even if the study was thoroughly designed to avoid bias, they did not get marks if they failed to adequately describe such efforts.
Our results demonstrate that observational studies in the 2013 cohort of five major plastic surgery journals have poor compliance with STROBE criteria. This poses a challenge to the plastic surgical community. Calls for a more evidence-based approach within Plastic Surgery have been growing. 5, 6 However, the evidence base in plastic surgery is still dominated by observational studies and calls for more RCTs have been made. 6, 7 Poor reporting "short circuits" proper critical appraisal, prevents inclusion in systematic reviews and meta-analyses, and resulting clinical judgments could be misleading and potentially dangerous.
Much focus has been given to shortfalls in the reporting of RCTs in plastic surgery, 2 surgery more broadly 8 and medicine. 9 Although RCTs represent the criterion standard for evaluating the effectiveness of an intervention, most studies are observational in nature. Shortfalls in the reporting of observational studies have also been demonstrated in other clinical domains. In stroke research, 17 of 49 articles or 35% did not specify eligibility criteria. 10 In psychiatry, few reports of case-control studies explained the methods used to identify cases and controls. 11 In surgery, interest in assessment of reporting quality using STROBE is developing. Nesvick et al 12 assessed the STROBE adherence of 32 case-control studies and determined that the average STROBE score was 15.8 of 22. The major reporting deficiencies included reporting of bias (28%), missing data (55%), and funding (44%). Even more concerningly, the authors reported that most of the studies in the neurosurgical literature that identify themselves as "case-control" studies are, in fact, labeled incorrectly. 11 Sorensen et al 13 assessed STROBE adherence for hand surgery articles between 2005 and 2011. The STROBE score over this period increased from 38% to 58% (or 8.4 to 12.8). Their 2011 STROBE adherence figure of 12.8 is similar to the 12.4 in the present study. Key deficiencies included presenting the study design in the abstract (20%), matching criteria for case-control studies (25%), addressing bias (3%), providing a power analysis (17%), and addressing missing data (6%). These overlap with some of the key deficiencies we found in our study. Seasoned peer reviewers will recognize the missing items in Table 4 and immediately realize one potential value of the checklist-to boost reporting quality presubmission. This will ensure that peer reviewers and editors have the necessary information to make an accurate assessment of the manuscript and focus on the science.
One solution is to hardwire compliance with STROBE by making the checklist a mandatory item for submission for cohort, casecontrol, and cross-sectional studies. The checklist could be published as a supplementary item online, allowing for greater transparency and scrutiny by readers. Such a policy was adopted by the International Journal of Surgery in January 2013. 14 The limitations of our study included only searching five journals and not the full breadth of the literature related to Plastic Surgery. However, we feel that these five journals represent a broad cross section of plastic surgery research. It is also possible that within these five journals we may have missed studies, if they did not show up in our electronic searches. By using two independent data extractors and a third to make decisions on scoring disagreements, we hope that we have accurately scored the 94 papers that met the inclusion criteria. A number of items within the checklist are not required, but should be reported "if applicable." Scoring of these items (eg, sensitivity analysis) was impossible, as there is no way of determining if a sensitivity analysis is required. Finally, by restricting to 2013 only, our review is cross-sectional in nature and provides a snapshot of the literature at that time. We cannot comment on trends in the quality of observational studies.
We support previous calls for the better education of plastic surgeons at all levels in clinical research methods, evidence-based medicine, and improved funding/support of plastic surgical research.
CONCLUSIONS
The reporting quality of observational studies in Plastic Surgery needs improvement. This could be improved through better education, Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
